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This paper describes direct power control of a neutral-point-clamped PWM converter. The key of this strategy is a direct

selection of switching modes on the basis of instantaneous errors of active and reactive power.
discusses neutral point voltage control and pattern equalization.

In addition, this paper

The validity of the propose technique was examined by

computer simulations and experiments. Through several experimental tests, it was confirmed that total input power factor
and efficiency were more than 99% and 97% over the load power range from 400W to 2000W, respectively. Also, proposed
method demonstrated excellent performance compar ed with a conventional technique.
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Fig. 1. Power circuit of NPC converter.
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Fig. 2. Block diagram of direct-power-controlled
NPC converter.
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Fig. 3. Quantized phase of power-source-voltage vector.
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Fig. 4. Output voltage vector of NPC converter.
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(b) 2-level hysteresis comparator.
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Fig. 5. Hysteresis elements of active and reactive power control.
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Fig. 7. Calculation results of dP/dt, dQ/dt in Qs and Qe.
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Fig. 9. Optimum switching table and regulators.
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1
Table 1. Behavior of neutral point potential.

Voltage vectors | Neutral-point potential
le Vep Falli ng
Vin  Ven Rising
vV, oV, Depending on pahse
Vis Vg No variation
2

Table 2. Restrictive conditions.

Ql—4 | QS—S Q9-12 | Ql3-16 | Q17-20 Q21-24
Phase a PO ON PO
Phaseb| ON | PO | ON
Phase ¢ ON | PO
2
VS
(11)
VS
Fig. 8
Qn=Qumz OF  Qum1 m=1,2 ...,6 (12)
Qs Qs 30 (deg)
Fig. 9
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1s, 15, I's a . PN
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Fig. 10. Switching table to stabilize v,. (b) Frequency spectra of current.
11
3 Fig. 11. Simulation result of proposed system.
Table 3. Electrical parameters of power circuit.
Interlinkage Reactor 5 (mH) VW 5 e
rms’ .
DC Bus Capacitor 1800 (nF) Va_m#\ﬁ_@la o/i 0 £Vl
Power-Source Voltage 200 (V), 50 (Hz) y L . Son oP / R
DC Bus Voltage Reference 300 (V) b L2 o Y §
Reactive Power Reference 0 (var)
Fig.9 Fig.10 2 NPC
S S &
12
Table 3 Fig. 12. Conventional method.
Fig. 11(a) 1.2 (kW)
(b) FFT
Fig. 12 2
! PWM Fig. 13(a) 1.2 (kW)
ig. 13(a) .
FFT 9
(b) FFT 0 (var)
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Fig. 13. Experimental result of proposed system.
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Fig. 14. Total input power factor.
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Fig. 15. Total Efficiency.
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